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@ Eleetroetatographic printer with image^fixlng station. 



I An electrostatographic printer includes an 
^ging station (A, B, C, D, E) for fomiing a 
latent electrostatic Image on the surface of a 
dnjm (24). a toner development statfon (32) for 
developing the latent image to fonn a toner 
image, and a toner transfer station (34) for 
transferring the toner Image onto a moving 
web. An Image-fixing station (16) for fixing the 
toner Image on the web comprises two pairs of 
radiant heat sources (92), the peak enengy out- 
put wavelength of which lies in the non-visibte 
part of the spectrum. The radiant sources (92) 
may be located in hingedly mounted pairs of 
housings (80, 81, 82, 83) in such a manner that 
the housings may be moved into a closed posi- 
tton to shield the radiant sources (92) from the 
web when the speed of movement of the web 
falls below a predetermined value. Damage to 
the web when movement thereof stops is there- 
by avoided. 
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Field of the invention 

This invention Is concerned with an electrostato- 
graphic printer. More particularly, it Is concerned with 
the fixing of toner images obtained via electrophoto- 
graphic electrographic, ionc^raphic or magnetic re- 
cording processes in which an electrostatic or mag- 
netographic latent image is rendered visible by the 
deposition of an suitable toner composition on the la- 
tent Image. 

Background to the invention 

In present day copying machines or electronic 
printer devices, the f bdng or pemianent adherence of 
a toner image on a receptor material in the f6rm of a 
sheet Is mostly carried out with a so-called roller fix- 
ing system. 

This image-f ixing unit comprises a pair of roll- 
ers through the nip of which a sheet carrying a toner 
Image is fed. The surface of the roller contacting the 
toner image is heated above the melting temperature 
of the toner resin, which becomes tacky or molten and 
forms a permanent bond with the surface of the sheet. 
The roller, contacting the toner image, is provided 
with a coating showing abhesive properties versus 
the toner image. In order to increase the abhesive 
characteristics of the roller surface, use Is often made 
of silicone oil. 

The rollers fbrming the image-f bdng unit are 
pressed against each other with high force. The roller 
contacting the backside of the web is generally cov- 
ered with a silicone elastomer, capable of resisting 
the heat generated by the image-f bdng roller. 

Problems arise with hot roller image-fixing devic- 
es. In particular, in heavy duty printers where long 
periods between servicing are usual, it is difficult to 
maintain a constant image-fixing quality. 

Where the receptor material is in the form of a 
continuous web, there is a need to synchronise the 
drive to the image-f bdng rollers to the movement of 
the receptor material therethrough, but this may be 
difficult where the surface of one or both of the rollers 
Is resilient, leading to uncertainty In its circumferential 
speed. There Is a need to accurately align the image- 
f being rollers, otherwise damaging skewing forces on 
the web may result. Roller image-fixing systems, due 
to the high pressure exerted in the nip formed by the 
rollers, also can be the cause of the toner image being 
snneared, especially in colour work. Asecond effect is 
that the high pressure gives rise to a f bced Image 
showing an increased, and often unwanted, gloss. 
This degrading or "calendering" effect may even be 
transmitted to the receptor material itself so that its 
surface structure may wholly or partially be lost. Fur- 
thermore, damage to the receptor material, and to the 
image thereon, may occur if the receptor material is 
In contact with the heated roller for too long a period 



of time, such as if the movement of the receptor ma- 
terial were to stop f6r whatever reason. 

Furthermore, hot roller f being is not easily com- 
patible with double-sided (ie. duplex) printing. 

6 Atechnique known as "flash-f bdng' Is also known 

in which a short intense burst of radiant energy Is ap- 
plied to the receptor material carrying the toner image 
to be f bced. The wavelength of the radiant energy is 
chosen to be absorbed by the toner and is therefore 

10 in the visible or ultra-vtolet part of the spectrum. Such 
a technkfue is unsuitable for multi-colour images, 
where tonere of different composition are carried on 
the receptor material, said tonere having different ad- 
sorption characteristics in the visible spectrum. 

f 5 A number of constructions of image f bdng sta- 
tions have been proposed in the art Thus, British pa- 
tent OB 1590872 (Xerox Corporation) describes an 
electrostatographic printer In which, after the transfer 
of toner images to a paper web, the images are fbced 

20 by radiant infra-red heaters. United States patent US 
3449546 (Dhoble / Xerox Corporatton) describes a 
xerographic fusing apparatus, which Is capable of 
heating toner powder to Its melting point without dam- 
aging the paper support material, wherein the paper 

25 acts as a heat souroe to aid in the fusing process. 
German Offenlegungsschrift DE-A-2506d53 (Itek 
Corp.) describes a fusing apparatus in the fonn of a 
hinged two-part housing, having open and dosed 
positions, one part containing an active heat source 

30 and the other part containing a passive heat source 
which is heated by the active heat souroe in the 
closed position. This arrangement has the disadvan- 
tage that once the housing is In its open position, the 
indirect heat source loses its heat, with the result that 

35 the heat output of the apparatus as a whole Is not con- 
stant. 

Where the fusing apparatus is used to f be toner 
on a moving web, especially when that web is formed 
of paper, a dangerous situation can arise In the event 

40 of a failure of the web drive, such as may occur if there 
is an electrical power failure. Even if electrical power 
to the fusing apparatus is cut at this time, a portion 
of the web stands in dose proximity to the fusing ap- 
paratus which may retain significant heat for some 

45 time. There Is therefore a risk that the web material 
will be damaged or may even catch fire. To the best 
of our knowledge, the prior art has not addressed this 
particular problem. 

It is an object of the invention to provide an elec- 

50 trostatographic printer whteh avoids one or more of 
the aforementioned problems. 

Summary of the Invention 

55 According to a f Irat aspect of the invention there 
Is provided an electrostatographic printer induding: 
(a) means for moving a web of receptor material 
akmg a web path; 
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(b) an imaging station oomprising means for 
forming a toner developable latent image on sur- 
face member; 

(c) a toner development station containing means 
for developing the latent image to form a toner im- 
age on the surfece member; 

(d) a toner transfer station positioned adjacent 
the web path comprising means for trensfening 
the toner Image from the surface memt>er onto 
the moving web; and 

(e) an Image-f bdng station for f bdng the toner im- 
age on the web, the image-fbcing station being 
positioned adjacent and spaced from the web 
path downstream of the tonertransfer station and 
including heating means comprising at least one 
radiant source, the peak energy output wave- 
length of which lies Iri the non-vlslbte part of the 
spectrum, wherein said heating means Is in the 
form of at least two hingedly coupled heat- 
shletding housings within at least one of which ra- 
diant sources are located and said housings are 
movable between an open position in which said 
web Is exposed to the radiant sources, to f be a to- 
ner image on said web, and a dosed position In 
which said radiant sources are shielded by said 
heat-shielding housings from said web, said prin- 
ter further comprising sensing means for sensing 
movement of said web and autonr)atlc control 
means to initiate the shielding of said radiant 
source from said web when the speed of move- 
ment of said web falls below a predetermined val- 
ue. 

By providing heat-shielding housings to shield 
the radiant sources from the web in the closed posi- 
tion, that is to thermally isolate the sources therefrom, 
the problems referred to above, associated with the 
prior art devices, can be avoided. 

According to a second aspect of the invention, 
there Is provided a method of operating an electrosta- 
tographlc printer including the steps of: 

(a) moving a web of receptor material along a web 
path; 

(b) forming a toner developable latent Image on 
a surface member at an Imaging station; 

(c) developing the latent Image to form a toner Inv 
age on the surface member at a toner develop- 
ment station; 

(d) transferring the toner image from the surface 
member onto the moving web at a toner transfer 
station positioned adjacent the web path; 

(e) fixing the toner Image on the web at an image- 
fixing station positioned adjacent and spaced 
from the web path downstream of the tonertrans- 
fer station, the image-fixing station including 
heating means comprising at least one radiant 
source, the peak energy output wavelength of 
which lies In the non-visible part of the spectrum, 
wherein said heating means is in the form of at 
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least two hingedly coupled heat-shielding hous- 
ings within which radiant sources are located and 
said housings are movable between an open pos- 
ition in which said web Is exposed to the radiant 
5 sources, to f be a toner image on saM web, and a 

closed position In which said radiant sources are 
shielded by said heat-shielding housings from 
said web; and 

(f) sensing movement of said web and automati- 

10 caliy initiating the shielding of said radiant source 
from saUl web when the speed of movement of 
said web fells below a predetermined value. 
We prefer that the peak energy output wave- 
length of the radiant source conresponds to an ab- 

15 sorption wavelength of the receptor material, which in 
preferred embodiments of the invention comprises 
paper, which absorbs radiation strongly (le absorbs 
more than 50% Incident energy) over the range of 
3^m to at least 8(im. Thereby, the toner particles are 

20 heated indirectly, from the heat energy absorbed by 
the receptor material, the heat energy being transfer- 
red from the receptor material by a combination. of 
conduction and convection. Some heat energy will, of 
course, be absorbed directly by the toner particles, to 

25 a degree depending upon their composltton. Thus, 
the radiant source may comprise one or more infrared 
emitting sources, causing the receptor material to be 
heated above the melting temperature of the toner 
particles, so that the latter melt and adhere thereto. 

30 Due to the fact that heating occure without contact 
with the receptor material, calendering effects are 
avoided. The radiant source preferably has a radiant 
energy output wavelength within the range of from 1 
to 10 (im, such as within the range of from 3 to 6 \im. 

35 The radiant heat sources may be provided along 
a relatively long trajectory of the receptor material, so 
that less restrictkm is placed upon the speed of the 
latter. Furthermore, smearing of the transferred toner 
Image Is also avoided. The infrared emitting radiant 

40 sources are preferably such as emit heat by the Joule- 
effect 

The image-fbcing unit can be used to advantage 
in so-called duplex printing, where a toner image is 
present on both sides of the receptor material. In that 

45 case radiant sourcee are located at opposite sides of 
the web path. Thus the receptor material passes in 
between the radiant sources. 

The Image-fixing station thereby includes means 
for shielding the radiant source from the web when 

50 the speed of movement of the web f^ls below a pre- 
determined value. This Is achieved according to the 
Invention in that the heating means is in the form of 
at least two hingedly coupled heat-shielding housings 
within which radiant sources are located and the 

55 housings are movable between an open position in 
which the web Is exposed to the radiant sources, to 
f be a toner image on the web, and a closed position 
In which the radiant sources are shielded by the heat- 
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shielding housings from the web. 

The means for moving the housings from the 
closed to the open positions may be provided In the 
form of a cable connected between the housings and 
a cable drive device, operation of the cable drive de- 
vice moving the housings into the open position for 
fuung of the image on the receptor material. The prin- 
ter is provided with sensing means for sensing move- 
ment of the web and automatic control means to ini- 
tiate the shielding of the radiant souroe from the web 
when movement of the web stops. The invention thus 
enables a safety feature to be included, whereby in 
the event of sudden loss of web speed, the radiant 
sources are rapidly and automatically shielded from 
the web. This can be achieved, for example, by ar- 
ranging that the housings are capable of moving Into 
the closed position under the force of gravity. 

According to one embodiment of the Invention, 
the printer includes means to control the output power 
profile of the heating means, in particular to achieve 
a uniform output power profile across the width of the 
web. For example, said heating means may comprise 
a plurality of individually controllable heating mod- 
ules, arranged In an array across the width of the web 
path. 

The apparatus according to the invention is ad- 
vantageously an electrostatographic printer, wherein 
the surface member upon which the latent image is 
formed is a rotatable endless surface member such 
as an electrostatically chaigeable photooonductlve 
drum or belt and each imaging station contains, as an 
exposure source, an array of image-wise modulated 
light-emitting diodes. The apparatus is preferably 
also equipped with cutting means in order to cut the 
printed web into sheets. The cutting means is prefer- 
ably positioned downstream of the Image-fixing sta- 
tion. 

The apparatus according to the Invention may be 
a colour printer, containing a plurality of imaging sta- 
tions each associated with a development and trans- 
fer station and the image-fixing station is located 
downstream of the last toner transfer station before 
cutting the printed web. When the printer is used as 
a colour printer, the development stations contain re- 
spectively cyan, magenta, yellow and optionally black 
toner particles. 

The web of receptor material may be fed from a 
roll and the printer may be provided with means to 
move the web In synchronism with the cirountferentiai 
speed to the surface membere. Preferably, the web is 
arranged for movement In vertical direction through 
the printer and the Imaging stations are located in 
staggered position with respect to the web. 

The printer according to the invention may be a 
duplex colour printer which includes two sets of imag- 
ing, development and transfer stations, one set at 
each side of the web. In this preferred embodiment of 
the Invention, the heating means may comprise two 



paira of the housings articulated to move simultane- 
ously between the open and closed (positions, the 
housings being located one pab* on each side of the 
web path. The invention is however equally applica- 

5 ble to a printer intended for simplex (I.e. one-sided) 
printing. Even in a simplex printer, there is an advan- 
tage in petitioning heat sources on both sides of the 
web path, to apply radiant energy not only to that face 
of the web which carries the toner image but also to 

10 the reverse side thereof. Alternatively, a reflecting 
surfece may be provided adjacent the reverse side of 
the web, to Improve the efficiency of the fixing proc- 
ess. 

We prefer that the image -fixing device described 
15 herein may be the only image-f bdng device provided 
In the printer. It is however possible to provide a pre- 
fixing device upstream thereof, such as in the form of 
a hot roller or a pressure roller. 

20 Preferred embodiments of the Invention 

The invention will now be further described, pure- 
ly by way of example, with reference to the accompa- 
nying drawings. In which: 
25 Figure 1 illustrates a general set-up of a printer 

according to the invention, suitable for simplex 

printing; 

Figure 2 shows in detail a cross-section of one of 
the print stations of the printer shown in Figure 1; 

30 Figure 3 shows a sectton of a printer according to 
an alternative embodiment of the invention, ca- 
pable of simultaneous duplex printing; 
Figures 4A to 4D show views of tiie Image-f bdng 
station In operation; 

35 Figure 5 shows a view of part of an image fixing 
station seen from the opposite side of the web; 
and 

Figures 6A and 6D show an alternathre embodi- 
ment of the fixing station according to the inven- 
40 tion. in the dosed and open positions respective- 
ly. 

Referring to Figure 1, there is shown a printer 
having a supply station 13 in which a roll 14 of web 
material 12 is housed In sufficient quantity to print, 

45 say, 3 to 5,000 Images. The web 1 2 Is conveyed into 
a tower-liice printer housing 44 in which a support col- 
umn 46 is provided, housing five similar printing sta- 
tions A to E. Printing stations A to D are provided to 
print cyan, magenta, yellow and black images respec- 

50 tively. In addition, a further station E Is provided in or- 
der to optionally print an additional colour, for exam- 
ple a specially customised colour. The printing sta- 
tions A to E are mounted In a substantially vertical 
configuration resulting in a reduced footprint of the 

55 printer and additionally making servicing easier. The 
column 46 may be mounted against vibrations by 
means of a platform 48 resting on springs 50. 51. 
After leaving the final printing station E, the lnr>- 



7 



EP0 629 930 A2 



8 



age on the web is fixed by means of the image-f being 
station 16. details of which are descritied below. The 
web then passes to a cutting station 20 (scheniatlcal- 
ly represented) and a stacker 52 if desired. 

The web 12 is conveyed through the printer by 5 
two drive rollers 22a, 22b one positioned between the 
supply station 13 and the first printing station A and 
the second posittoned between the imaga-f being sta- 
tion 16 and the cutting station 20. The drive roHers 
22a. 22b are driven by controllable motors. 23a. 23b. io 
One of the motors 23a, 23b is speed controlled at 
such a rotational speed as to covey the web through 
the printer at the required speed, which may forexanv 
pie be about 125 mm/sec. The other motor is torque 
controlled in such a way as to generate a web tension is 
of, for example, about 1 N/cm. 

As shown in Figure 2, each printing station oonv 
prises a cylindrical drum 24 having a photoconducthfe 
outer surfiace 28. Circumferentialiy arranged around 
the drum 24 there is a main corotron or scorotron 20 
charging device 28 capable of unifomtly charging the 
drum surface 26. for example to a potential of about 
-600 V, an exposure station 30 which may, for exam- 
ple, be in the form of a scanning laser beam or an lEO 
array, which will image-wise and line-wise expose the 25 
photoconductive drum surface 26 causing the charge 
on the latter to be selectively dissipated, for example 
to a potential of about *250 V, leaving an image-wise 
distribution of electric charge to remain on the drum 
surface 26. This so-called latent image' is rendered so 
visible by a developing station 32 which by means 
known in the art will bring a developer In contact with 
the drum surface 26. The developing station 32 in- 
cludes a developer drum 33 whicli is adjustably 
mounted, enabling it to be moved radially towards or 35 
away from the drum 24 for reasons as will be ex- 
plained further below. According to one embodiment, 
the developer contains (i) toner particles containing a 
mbdura of a rasin, a dye or pigment of the appropriate 
colour and nontialiy a charge-controlling compound 40 
giving triboelectric charge to the toner, and (11) carrier 
particles charging the toner particles by f rictional con- 
tact therewith. The carrier particles may be made of 
a magnetic nrmterial, such as iron or iron oxide. In a 
typical construction of a developer station, the devel- 4s 
oper drum 33 contains magnets carried within a rotat- 
ing sleeve causing the mbcture of toner and magnetic 
material to rotate therewith, to contact the surface 26 
of the drum 24 in a brush-Kke manner. The toner par- 
tides are charged to a charge level of. for example 7- 6o 
9 \iC/g and are attracted to the latent image on the 
drum surface 26 by the electric field between the 
drum surface and the developer so that the latent inn- 
age becomes visible. 

After development, the toner Image adhering to es 
the drum surface 26 is transferred to the moving web 
12 by a transfer corona device 34. The nrK>ving web 
1 2 Is in face-to-face contact with the drum surftice 26 



over a wrapping angle o of about 150 detennined by 
the position of guide rollers 36. The transfer corona 
device, being on the opposite side of the web to the 
drum, and having a high potential opposite In s^n to 
that of the charge on the toner particles, attracts the 
toner particles away from the drum surface 26 and 
onto the surfece of the web 12. The transfer corona 
device typically has its corona wire positioned about 
7 mm from the housing whtoh surrounds it and 7 mm 
from the paper web. Atypical transfer corona current 
is about ±3 ^cm. The transfer corona device 34 also 
serves to generate a strong adherent force between 
the web 12 and the drum surface 26. causing the lat- 
ter to be rotated in synchronism with the movement of 
the web 12 and urging the toner particles Into firm 
contact with the surfece of the web 12. The web. how- 
ever, should not wrap around the drum beyond the 
point dictated by the positioning of a guide roller 36 
and there is therefore provided clroumferentlally be- 
yond the transfer corona device 34 a web discharge 
corona device 38 driven by alternating current and 
serving to discharge the web 1 2 and thereby allow the 
web to become released from the drum surfiace 26. 
The web discharge corona device 38 also serves to 
eliminate sparking as the web leaves the surface 26 
of the drum. 

Thereafter, the drum surface 26 is pre-charged to 
an intermediate level of. for example -580 V, by a scor- 
otron pra-deaning corona device 40, causing any re- 
sidual toner which might still ding to its surface to be- 
come loosened so that it may be collected at a dean- 
ing unit 42 known in the art The deaning unit 42 in- 
dudes an adjustably mounted deaning brush 43, the 
position of which can be adjusted towards or away 
from the drum surface 26 to ensure optimum dean- 
ing. The deaning brush is earthed or subject to such 
a potential with respect to the drum as to attract the 
resMual toner partides away from the drum surface. 
After deaning, the drum surface ia ready for another 
recording cycle. 

After passing the f iret printing station A, as de- 
scribed above, the web passes successh^ely to print- 
ing stattons B, C. D and E, where Inuiges in other col- 
oura are transferred to the web. it is critical that the 
Images produced in successive stations be in register 
with each other. In order to achieve this, the start of 
the imaging process at each station has to be critically 
timed. However, accurate registering of the images is 
possible only if there is no slip between the web 12 
and the drum surface 26. 

The electrostatic adherent force between the 
web and the drum generated by the transfer corona 
device 34. the wrapping angle a> determined by the 
relative position of the drum 24 and the guide roilere 
36, and the tension in the web generated by the drive 
rdler 22 and the braking effect of the brake 11 are 
such as to ensure that the rotattonal speed of the 
drum 24 is determined substantially only by the move- 
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ment of the web 12, thefeby ensuring that the drum 
surfece moves synchronously with the web. 

The cleaning unit 42 includes a rotatable cleaning 
brush 43 which is driven to rotate In a direction oppo- 
site to that of the drum 24 and at a peripheral speed 
of, for example twice the peripheral speed of the drum 
surface. The developing unit 32 includes a brush-like 
developer drum 33 which rotates in the same direc- 
tion as the drum 24. The resultant rotational force ap- 
plied to the drum 24 by the rotating developing brush 
33 and the counter-rotating cleaning brush 43 is dose 
to zero, thereby ensuring that the only rotationa] tor- 
que applied to the drum is derived from the adherent 
force between the drum 24 and the web 12. Adjust- 
ment of this resultant force is possible by virtue of the 
adjustable mounting of the developing brush 33 and 
the brush characteristics. 

In Figure 3 there is shown a duplex printer which 
differs from the printer shown in Figure 1 in that there 
are two support columns 46 and 46*. housing printing 
stations A to E, and A' to respectively. The columns 
46 and 46' are mounted closely together so that the 
web 12 travels in a generally vertical path defined by 
the facing surfaces of the imaging station drums 24. 
24*. This arrangement is such that each imaging sta- 
tion drum acts as the guide roller for each adjacent 
drum by defining the wrapping angle. 

Figures 4A to 4D show the structure and working 
principle of a preferred embodiment of the image-fix- 
ing unit 16 of Figures 1 and 3. 

The image-fixing unit 16 comprises two pairs of 
hingediy coupled heat shielding housings 80. 81. 82 
and 83, located a small distance apart, defining a 
space through which the web 12 can pass. 

The housings 80 to 83 house radiation panels 92. 
which are preferably of the ceramic type and which ra- 
diate Infrared radiation onto the web 12. This radia- 
tion is absorbed by the paper thereby heating the lat- 
ter. Heat energy is then transferred by conduction 
from the web to the toners present on the web. The 
toners are also heated to some degree by convection 
of the hot air between the radiation panels and the 
web and to some extent also by adsorption of the radi- 
ated heat energy by the polymers present In the toner. 
The heated toners melt and become f bced to the web. 
A suitable radiant panel Is the HFS-400 Watt radiation 
element marketed by Elstein-Werk, Germany. Such a 
radiant panel has a peak energy output wavelength of 
about 3.7^m at 510^0. 

The hingediy coupled heat shielding housings 80 
to 83 are linked with each other by means of a cable 
85 attached to a fixing point 84 on one of the housings 
82. The f being point 84 is located on one of the lower 
housings. 83, at a point adjacent that end thereof 
which Is hinged to the upper housing 82 on that side 
of the web 12. From the fbdng point 84. the cable 85 
passes over a first pulley 86 located dose to the point 
where the housings 80 and 81 on the other side of the 



web are hinged together. From the first pulley 86 the 
cable passes over a second pulley 89 located dose 
to the articulation point of the upper housings 80 and 
82 and in the plane of the web 1 2. The pulley then ex- 

5 tends over an upper third pulley 87 to tie connected 
at its other end to a drive roller 88 by means of which 
the heat shielding housings 80 to 83 may be brought 
from a dosed position (Figure 4A) to an open position 
(Rgure 4D) against the force of return springs (not 

10 shown). The drive roller 88 driven by a DC motor 93 
via a releasable coupling 94. The releasable coupling 
94 is of the solenoid electrically operated type, so ar- 
ranged that loss of electrical power thereto causes 
the coupling to adopt its rsleased mode. Sensing 

IS means (not shown) are provMed to continuously 
sense the moventent of the paper web. The sensing 
means are assodated with logic drcultry capat>le of 
cutting the electrical power to the releasable coupling 
94 when the speed of movement of the paper web 

20 falls below a predetermined value, such as for exam- 
ple below 100 mm/sec. If the speed of the web should 
fall below this value, for example because of a failure 
of power to the web drive of the printer, the coupling 
94 will adopt its released mode, enabling free rotation 

25 of the drive roller 88. Due to the force of the return 
springs (not shown) and thereafter under their own 
weight, the shielding housings 80 to 83 then fall into 
the dosed position shown In Figure 4A. The drive roll- 
er 88 carries a further cable 95 f bced at its other end 

30 to the piston 90 of a piston and cylinder damping de- 
vice 91. 

In the open position, shown in Figure 4D. the ra- 
diatk>n panels 92 are not shielded and supply radia- 
tion to the web 12 In order to heat the latter. In the 

35 dosed position, shown in Figure 4A. the radiation 
panels 92 are shielded by the shielding housings 80 
to 83 (i.e. thenmally Isdated from the web 12), so that 
the web 12 is exposed to substantially no radiation 
therefrom. The dosed position is taken during periods 

40 of warm-up or when the web is at a standstill. By al- 
lowing the radiant panels 92 to warm up with the 
shielding housings In the dosed positbn. the warm- 
up period is thereby shortened. The open position Is 
taken when the printer Is working and toner has to be 

45 fbced. 

As can be seen from Figure 5, the radiation panel 
located In one of the housings 82 is made up of a nunv 
bar of, in this example four, Individually controllable 
heating modules 92A. 92B. 92C and 92D. arranged In 

BO a linear array across the width of the web path, each 
of the outermost modules 92A and 92D extending 
somewhat beyond the respective edge of the web. 
Means (not shown), apparent to those skilled In the 
art, are provided to Independently adjust the energy 

55 Input to each of the modules 92A, 92B. 92C and 92D. 
thereby to contrd the heat output profile of the fbdng 
device, in particular to provide a uniform heat output 
profile. The other radiation panels may be similarly 
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constructed and controlled. 

Rgures 6Aand 6D show the structure and work- 
ing principle of an alternative embodiment of the inv 
age-fixing unit 16 of Rgures 1 and 3. 

In this embodiment, the drive roller 88 Is driven by 
a DC motor 93 which b controlled by a control device 
931 . The control device 931 receives signals from the 
drive motors 23a, 23b which drive the web 12. The 
control device 931 is programmed such that ao long 
as drive motors 23a, 23b are operational, power is 
supplied to the motor 93 to bring the f being device 18 
into its open operational position as shown in Figure 
6D. In the event that one or other of the drive motors 
23a. 23b ceases to function as required, with the re- 
sult that the speed of the web fails below the prede- 
termined value, whether as a result of a power failure 
or other reason, power to nrtotor 93 is cut, allowing the 
fbcing device 16 to automatically return to the dosed, 
inoperative position shown in Figure 6A. 

The control device 931 Includes a braise circuit 
which acts to short-circuit the coils of the nK>tor 93, 
when the fbcing device moves Into its non-operative 
closed position, thereby dispensing with the piston 
and cylinder device (90, 91) of the embodiment 
shown In Rgures 4A to 4D. In this embodiment, the 
coupling (94) of Figures 4A to 4D is also dispensed 
with. The brake circuit of the control device 931 may 
Include, in a manner well known In the art, a series set 
of diodes or a zener diode so arranged to ensure that 
current induced in the colls of the motor 93, as the pul- 
ley 88 rotates under the weight of the housings 80 to 
83 as the fixing device moves to its dosed position, 
Is used to brake the motor. 

A position sensor 933, having an operating lever 
932 is positioned such as to be operated by the hous- 
ing 81 of the fixing device when the fixing device Is 
close to Its dosed position as shown in Figure 6A. The 
switch Is connected to the control device 931 by a line 
not shown In the Figure for the sake of darlty. The 
control device 931 responds to operation of the sen- 
sor 933 to exert a further braking action upon the mo- 
tor 93 in the last few moments of movement of the fbc- 
ing device 16. 

The embodiment shown in Figures 6A and 6D 
also Indude an Infra-red detector 901 positioned ad- 
jacent the web path downstream of the fbcing device, 
to measure the temperature of the passing web. Sig- 
nals from the detector 901 are fed via a line 903 to a 
control device 902, which is programmed to supply 
power via line 904 to the heating elements 92. In the 
operative position, the control device 902 controls the 
output of the heating elements 92 to supply an opti- 
mum level of radiation to the web to fbc the Image 
therson. One or more further heat sensors (not 
shown) may be provided positioned on or adjacent the 
fbcing device to feed signals to the control device 902 
such that, in the non-operative positton, the control 
device 902 keeps the heating elements at a predeter- 



mined stand-by temperature. In both the operative 
and non-operative positions, the heatoutput of the ra- 
diant sources 92 may be further controlled by the con- 
trd device 902 In response to signals received from 
5 further heat sensors (not shown) poslttoned on or ad- 
jacent the radiant sources themselves. 

Cross-reference to co-pending applications 

10 A number of features of the printers described 
herein are the subject matter of co-pending patent ap- 
plication Nos 93304771.4 entitled 'Electrostato- 
graphic single-pass ntultlple-station printer"; ancj 
93304772.2 entitled 'An electrostatographic slngle- 

15 pass multiple statton printer for duplex printing", filed 
on 18 June 1993. 



Claims 

20 

1. An electrostatographic printer induding: 

(a) means (22a, 22b) for moving a web (12) of 
receptor material along a web path; 

(b) an Imaging station (A, B, C. D, E) compris- 
25 Ing means (30) for forming a toner develop- 
able latent image on a surface member (26); 

(c) a toner development station (32) contain- 
ing means for developing said latent image to 
form a toner image on said surface member; 

30 (d) a toner transfer station (34) positioned ad- 

jacent said web path comprising means for 
transferring said toner image from saki sur- 
face member onto the moving web; and 
(e) an image-fixing station (16) for fixing said 

35 toner image on said web, said hnage-f being 

station (16) being positioned adjacent and 
spaced from said web path downstream of 
saM toner transfer station (34) and induding 
heating means comprising at least one radiant 

40 source (92), the peak energy output wave- 

length of which lies in the non-vlsible part of 
the spectrum, wherein said heating means Is 
In the form of at least two hingedly coupled 
heat-shielding housings (80, 81, 82 83) within 

45 at least one of which radiant sources (92) are 

located and said housings are movable be- 
tween an open position in which sakl web is 
exposed to the radiant sources (92), to fbc a to- 
ner image on said web, and a dosed position 

60 in which said radiant sources (92) are shlelc^ 

ed by said heat-shielding housings from sakl 
web, said printer further comprising sensing 
means (901) for sensing movement of sakl 
web and automatic control means (931) to Ini- 

55 tiate the shielding of said radiant sources (92) 

from said web when the speed of movement 
of said web falls below a predetermined value. 
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2. An electrostatographic printer according to aafm 

1, wherein said radiant source (92) is an inf rated 
radiation emitting source. 

3. An electrostatographfc printer according to Claim 5 

2, wherein said radiant source (92) has a radiant 
energy output wavelength within the range of 
from 1 to 10 ^m. 

4. An electrostatographic printer according to Claim io 

3, wherein saM radiant source (92) has a radiant 
energy output wavelength within the range of 
from 3 to 6 ^m. 

5. An electrostatographic printer according to any is 
one of Claims 1 to 4, wherein said image-fixing 
station (16) further includes means for shielding 

said radiant source (92) from said web when the 
speed of movement of said web fells below a pre- 
determined value. 20 

6. An electrostatographic printer according to any 
one of Cialnrts 1 to 5, wherein radiant sources (92) 
are located at opposite sides of said web path. 

25 

7. An electrostatographic printer according to any 
one of Qainr\s 1 to 6, wherein said heating means 
comprises two pairs of said housings (80. 81 ; 82, 
83) articulated to move simultaneously between 
said open and dosed positions, said housings be- 30 
Ing located one pair on each side of said web 
path. 

8. An electrostatographic printer according to Claim 

7, wherein means for moving said housings (80, 35 
81; 82, 83) from said closed to said open posi- 
tions are provided in the form of a cable (85) con- 
nected between said housings and a cable drive 
device (88). 

40 

9. An electrostatographic printer according to Claim 
7 or 8, wherein said housings (80, 81 ; 82. 83) are 
capable of moving Into said dosed position under 
the force of gravity. 

45 

10. An electrostatognaphic printer according to any 
one of Claims 1 to 9. wherein said apparatus con- 
tains a plurality of imaging stations (A. B, C. D. E) 
each assodated with a development station (32) 

and transfer station (34) and said image-f being so 
station (16) is located after the last toner transfer 
station upstream of a web cutting station (20). 

11. An electrostatographic printer according to any 

one of Claims 1 to 1 0. In the form of a duplex col- ss 
our printer comprising, at each side of said web 
path, development stations (32) containing re- 
spectively cyan, n»genta, yellow and black toner 



partides. 

12. An electrostatographic printer according to any 
one of Claims 1 to 11, Induding means (902) to 
control the output power profile of the heating 
means. 

13. An electrostatographic printer according to Claim 
1 2, wherein said heating means comprises a plur- 
ality of Individually contrdlable heating modules 
(92A, 92B. 92C. 92D). arranged in an array 
across the width of the web path. 

14. A method of operating an electrostatographic 
printer induding the steps of: 

(a) moving a web of receptor material along a 
web path; 

(b) forming a toner developable latent image 
on surface member at an imaging station; 

(c) developing said latent image to form a to- 
ner Image on said surface member at a toner 
development station; 

(d) transferring said toner image from said 
surfece member onto the moving web at a to- 
ner transfer station positioned adjacent said 
web path; 

(e) f being said toner image on said web at an 
inwge-f bdng station positioned adjacent and 
spaced from said web path downstream of 
said toner transfer station, said image-f bdng 
station including heating means comprising at 
least one radiant source, the peak energy out- 
put wavelength of which lies in the non-visible 
part of the spectrum, wherein said heating 
means Is In the form of at least two hingedly 
coupled heat-shielding houeings within at 
least one of which radiant sources are located 
and said housings are niovable between an 
open position in which said web is exposed to 
the radiant sources, to f be a toner image on 
said web, and a closed position in which sakj 
radiant sources are shielded by said heat- 
shielding housings from said web; and 

(f) sensing movement of said web and auto- 
matically initiating the shielding of said radiant 
source from said web when the speed of 
movement of said web fells below a predeter- 
mined value. 

15. A method according to Claim 14, wherein the 
peak energy output wavelength of the radiant 
source corresponds to an absorption wavelength 
of the receptor material. 

16. A method according to Claim 17, wherein the re- 
ceptor material comprises paper. 
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